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Executive Summary

Many programs across tinationintroduce fish and their associated habitats into the classroom to teach
students about nature and the environmé&hiese programs go by various namesluding Trout in the
ClassroomSalmon in theClassroom, an®had in theClassroom.In North Caroling Trout in the
Classroonis led bythe North Carolina Chapter @fout Unlimited and Shad in the Classroagied by

the North Caraha Museum of Natural Sciences (Museur8)milar to the Trout in the Classroom,

which began in 2007 in North Canwd, the Shad in the Classroom program provides a hamadsallife
science learning opportunity.

The American shadisherywas once one of theastCoa st ' s most abundant and
However, ly the mid1970s water pollutiomgverharvesing and the blocking of spawning habitat by

dams led to their declineloday, American shad continue to have ecological, economic, and historical
importance to North Carolina and muchtloé easterseaboaraf the U.S. Similar American shad

programs have existed in the Potomac River basin since 1996, setting the groundwork for the Shad in the
Classroom program in North Carolin&/hat began in 2009 as a pilot study in North Carolina involving

four schools the Shad in the Classroom progriaes grown tanclude27 classrooms &2 different

schoolsn 2015 Students and teachers become involved in the program several weeks prior to receiving
American shad egdsertilized embryosypawned in Mrth Carolinawildlife Resource Commission
(NCWRC)and Lhited Stategish and Wildlife Servic€USFWS)hatcheries.

The program timeline begins with the teacher workshop in February and concludes with the release of fry
reared by students into native rivers in April to early MBgach Februarparticipding teachers attend an
all-day workshop and learn how to construct their fish hatchetess)\dexpert presentations, participate

in handson activities, and receive curriculum materials to use in their classrobmestiming for

delivery ofeggsto the classroomis dependent on the natural spawning of the fish. Teachers typically
begin setting up their tanks and teaching materials related to the pragtameeks prior to receiving the

eggs Students learn how to set up the tank and pumprmyst@nitor water quality, and tend their shad

eggs in special rearing systems prior to the arrival of their eggs. For one week during the spawning
period, each classroom receives, monitors, and cares for a batch of shad eggs as part of-this hands
apprach to learning about water quality, fisheries science, ecology, and history. Fry hatcl witlsin

days and are then released by the students in their river basin of dlegsons and adiities related to

the American sad are prime examples of crassricular connections, integrating history, social studies,
ecology, and management. Some teachers elect to have students keep journals throughout the course of
the program, further incorporating writing components and practieachers in the progransa

participate in an overnight canoe trip along the Roanoke River in late April or early May to explore the
river-swamp ecosystem and its resources and to gain valuable insight to take back to their classrooms.

In the wild, or after release for hatcheasared fishthe fry move downstream, and come together in

schools. They will eventually leave the river and move into the sounds and then to the ocean. They will
remain in the ocean ntospawndntl@ir naterarives basimirdthetsgriegrio r e t u
complete the life cycleThe NCWRC sample the young sh@adllecting genetic materiafjs they move
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downstream and prior to moving intfee sounds. They use this informatiord&termire the propotibn

of shad that have been reared in the state and federal hat¢imetieting the schoojscompared to shad
thatwerespawned directly in the riveiThese data help the NCWRC determine the management
strategies for the American shad fisheHaving tre schools be part of thiestoratiorprogram is a
valuable educational tool.

The Shad in the Classroom Program is the result of many dedicated partners. The program is managed
by the Museum and it receives significant logistical and financial supparttire Albemarlé?amlico

National Estuary Program (APNEP), the NCWRC, and the USFWS. Very important to the program are
the many volunteers who generously give their time to enhance the program and the dedicated teachers.

The Shad in the Classrodfogram tas reached 26 classrooms from 200® 2015 andmanythousands

of students.Between 20132015, approximately7,734studentsvere reacheorior t02013 the

numbers of students were not tracked@iprough their observations and experiences, students learn

concepts related to themericans had’ s survival, the species cult
ecological connections to other spe@esl habitad, and the significance of genetic integrifjeachers
alsointegratevarious other disciplines into the prograuch as math, social studies, technology, art

literacy, and writing The program heightens knowledge and awareness in future generations of

important migratory fish, the American shad.
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Background and Partners

There are many programs throughout the U.S. that bring fish and their habitats into the classroom.
North Carolina, Trout in the Classrodmegan in 2007 and Shad in thlEa€sroom began in 2009. Trout

in the Classroom is administered by tHorth Caolina Trout Unlimited Chapters. The Chapstarted

with two schools antly 2014 there werg7 schools in North Carolina. Schools receive between 100 and
150 trout egggembryos)andtheyraise them about 7 months to the fingerling stage foicglease. The
cost of therout program is about $900 pelassroom (includes cost of cooling system)

In addition to North Carolina, several states participate in sintikd sithe classroonprograns:

Delaware, Maryland, New Jersey, Pennsylvania, Virginia, and West Virginiah@bistrict of
Columbia(Figure 1) A number ofparticipatingstates are part of tHeterstate Commission on the

Potomac River Basin (ICPRB)he Delaware River Shad Fishenen’ s Associlagg¢ i on i s
organization that works with a shad in the classroom program. Somenainties used for these

programs includ&had in the Classroom, Schools in Schools, and Shad in Schools. Some of the states
alsohave a Trout in thClassroom prograrand some even hawrerchor American eelin the
ClassroonmPrograns.

Canada

St. John’s River

Figure 1—Map of the states we found to participatesame version o shad in the classroom

program: Delaware, Maryland, New Jersey, North Carokeansylvania, Virginia, and West

Virginia, and the District of Columbia. Arrow depicts American shad spawning distribution which
ranges from the Bay of Fundy in Canada to the



In North Caroling the United States Fish and \life Service (USFWS) started a pildmerican shad
programwith four schools in 2009 Two of those schogirogramswere administered by the North
Carolina Wildlife Resources Commission (NCWREfucation SectionThe following year(2010)the
USFWS partnered with thdorth CarolinaMuseumof Natural Sciences (Museunandthe program

grew to B schools(USFWS funding)three of which were administered by the NCWEQGucation
Section Beginning in2011, the Museum assumed control of the Shad in the Classroom program and
worked with 19 classroonfwith funding provided by thélbemarlePamlicoNational Estuary
Partnership (APNEP), Dominion Power, and National Fish and Wildlife Foundatibit, the
NCWRC,Educati on Section continued a sep@adwithe pr oc
funding provided solely through APNERhe Shad in the Classroom program reacB@dlassrooms
eachin 2012 and 201,33 classrooms 2014 and 27 classroon{® new)in the 2015rogram year

Note that these numbers reflect the number of tanks that are in a; sdrmeschools had multiple
classroomsharingin the shad rearing or at least observing the programomprehensive list of the
participating shools(2009-2015) is includedin Table 1.

Table 1. Schools Participating in the North Carolina Shadlime Cl assr oom P) ogram |

Number of Classrooms by year
Release Basin/School 2009 2010 2011 2012 2013 2014 2015

Cape Fear River Basin
Harnett Central Middle School (NCWRC)
Lake Rim Elementary (NCWRC) 1
Overhills Elementary (NCWRC)

Neuse River Basin
Angier Elementary 1 1

H
ol el

Brogden Middle School 1
Broughton High School 2 1
Bunn High School 1 2 2 1
Cedar Creek Middle School 1
Centennial Campus Magnet Middle School 1 1

Central Park School for Children 1 1 1
Chatham Central High School 1
Chestnut Grove Middle School 1

Daniels IBMYP Magnet Middle School 1 1 1 1 2 3
Clayton High School 1
Don D. Steed Elementary 1

The Expedition School 2
Exploris Middle School 1 1 1 1 1 1
East Wake Middle School 1 2 2 2 2 1
East Wake School of Integrated Technology 1
Forest Pines Dr Elementary 1

Fuquay Varina Middle School 1 2
Hall Woodward Elementary 1 1

Lakewood Montessori Middle School 2 2 2



Table 1. Schools Participating in the North Carolina Shadlimne Cl| assroom P) ogr an
Coninued

Number of Classrooms by year
Release Basin/School 2009 2010 2011 2012 2013 2014 2015

Neuse River Basin
Lead Mine Elementary 1 1 1
Lillington Shawtown Elementary 1
McLauchlin Elementary 1
Midway Middle School 1
Mineral Springs Middle School 1
North Duplin JR/SR High School 1
Sandy Grove Middle School 1 1
South Asheboro Middle School
South Iredell High School 1 1 1
South View High School
Southern Vance High School
Speas Elementary
The Oakwood School
Tiller School Elementary (Carteret County Charter Scho 1 1 1
Upchurch Elementary
West Hoke Elementary 1
Wake Forest Middle School 1
Woods Charter Middle School 1 1 1 1
Roanoke River Basin
Bartlet Yancey High School 1
Bertie Early College High School 1
Chestnut Grove Middle School 1
Don D. Steed Elementary
Hall Woodward Elementary
Hawk Eye Elementary
Hertford County High School 1 1
McLauchlin Elementary
Red Oak Middle School 2
Rockfish Hoke Elementary
Sandy Grove Middle School
Scurlock Elementary
Southern Vance High School
Speas Elementary 1
The Oakwood School
Upchurch Elementary
West Hoke Elementary
Windsor Elementary 1
Total Number of Schools 4 13 18 19 16 17 22
Total Number of Classrooms 4 13 19 20 20 23 27
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Current rew tank constructionostsapproximately $300 peank system Othersubstantiakxpenses
include tank refurbishment, chemical resupply, teatfa@ringworkshop teacheprofessional
developmentrek, school field trips to release sites, travel for eggs and delivery, presentations and
corferences, patime staff, Geodomesupplies and contractors, and museum overhBaograms from
other statekave reported the costs for tank construction and running their progrars framg&550to
$2,000 per systerfwith some programs, some of those costs are due to a cooling system)

In 2013,2014 and 201%ach school receivkabout 1000 eggs from the NCWRCThe Neuse Rver
broodstocHKish are brought to the Edenton National Fish HatcherytlamRoanokeRiver broodstock

fish are broughto the Wath&tate FistHatchery. Originally, American shafty were released in the
river basinclosest or most convenient to the school. However, this was-tioeiwith theN CWR C’ s
Americanshad management goals of keeping shad in their specific waterBheakfore, sice 2011 fry
are only released in the river basin of their parentaggsince 2013 Roanokebasinfish arespecifically
only released ahe NCWRC boat ramp &Veldonon the Roanoke River

In summarythe Shad in the Classroom progrdras beeted and administered by the Musesince
2011 Over the years, state and fedagdéncies and NCSU have played significant roles in the
implementation of the program, including:

AbermarlePamlico National Estuary Partnership
Dominion Power

National Fish and Wildlife Foundation

North Carolina State University

North Carolina Wildlife Resurces Commission
United States Fish and Wildlife Service

= =4 =4 -8 -8 -9

American shad have ecological, economic, and historical importance to North Carolina and much of the
eastern coast of the U.S hrough the Shad in the Classroom prograuogdents get Aandson and real

life connection witHearningabout their environment while addressing the importance of American shad
restoration and water qualityfeachers report a great enthusiasm by ##vesand their students for the
program.
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Shad in the Classroom Program 2015 Report

This report summarizes the activities that were accomplished for tbeSk@atl in the Classroom
Program. Twenty-sevenclassest 22 differentschools participated in thgrogram:5 elementary15
middle, and7 high schoolclasses We increased the program thyee classes from 202914 and by
fourclasses from 2012015 We originally accepteddxlassrooms, butnedetermined that they were
unable to commit to the program this year.

Yearly progranplanning began with forming a timeline, reviewing
applications, andonducting dank and parts inventonAll new teachers =
and several returning teachettended an orientation and training sessic
in February Returning to their schools, they typicaliggan preparing
their classrooms for the arrival of the shad egygbweeks prior to
receiving theeggsin April. American shad broodstock were collected ﬁ a
beginningthe week of March 30Most classes releadehe shad larvae orﬁ ﬁ_ ‘
the Thursday or Friday of the week that they received them; howievrer, Photo 1. NCSU grad student, Casey
Grieshaber dissection lecture, Brogden
the secongear one classroonetainedhalf of their shadry for an MS

additional weekfeedingthem on brine shrimghat theyra|sed in thelr

post doctoratesr ashad printing (Gyotakuwgctivity and suppliethat we
made available.

We continued he ‘ Ri ver Days’ program
communities along the Roanoke Rive2015 We wused t he
inflatable immersion theater, tli&eodome, to show a video production

entitled '‘We are the River’ docu
conservation, andonnection of local communities to the Roanoke River.
Contract staff and Americorps members presented supplemental activhigdton the video content.

Photo 2. Teachers shad printing
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Shad in the Classroom 2015 Timeline

Pick up Create
release
tanks? —— Shad egg Shad egg
I week week Apr
New Apr 13-17 Geodome 27-May 1 Final
applications Update water river Shad Trek Report
Je e & quality protocol Prep for programing and overall el
and egg count shad week Evaluations
Dec-Jan February March April May-June
I
Tank and
1% Chemical
applications Inventory Shad Trek
due Preparation
s i Sr?a.d Shad egg Shad egg Shad Trek
Training T week week May 7-8
a
Feb 28 Apr 6-10 Apr 20-24
Workshop
Decide Evaluations

applications
Feb 6

Fish dissection & loan shad
print models Mar - May
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Tank Inventory

At the start of the program, tank parts and chemieaee inventoriednd itemgurchasegs needed.

Tanks were retrieved from schools no longer participating in the program. New tanks were constructed
and old tanksefurbisted, as needed, with the assistance of Museum exhibits stafipdatednventory

list is on file.

Teacher Orientation and Training

A teacher orientation and training sessiasconductecn February
28,2015. Danielle Pendemelissa Dowland, anMlegan Chessearo- W
led the sessianBen Ricks (NCWRC), Jesse Fisher (NCSU), and
Wilson Laney(USFWS wereguest lecturex Teachers were provided
informationaboutAmericanshad life historyrestorationand
management They received equipment and instructions for raising s
and learned ways to incorporate shad aquatic ecolognto their
curriculum. Teachers were provided with harais fish anatomy, Photo 3. Jesse Fisher, Workshop
morphology, and dissection less@nd participated in shad printing Dissection Lecture
(Gyotaku)and Shad Scemixerciss. Meeting in a central location with
researchers, collaborating partners, and muggogram staffacilitated
networking amongill teachers andchools involved in the project.
Twenty-oneteachers attended tR015 workshop. Of those, 9l
responded to the 9 questisarvey regarding the workshopost
teachers reported that they were very to extremely satisfied with the
workshopandthey learned the concepts very to extremely {Weble 2).

Photo 4. Teachers, Workshop Tank
Construction
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Table 2. Workshop Survey Results

Question Response variable

How well did the workshop explain the importance o 53% (10) extremely well; 42% (8) very well; 5% (1) moderately well
the shad restoration ameanagement program?

How well did the workshop explain the life history of 55% (10) extremely well; 39% (7) very well; 5% (1) moderately well
shad?

How well did the workshogxplain the proper 26% (5) extremely well; 58% (11) very well; 16% (3) moderately we
components to raising shad eggs to the larval stage’

How confident do you feel in building the shad tank 58% (11) extremely confident32% (6) very confident 10% moderately
system on your own? confident

How resourceful was the leadership team in helping 95% (18) extremely resourceful5% very resourcefull()
you with your questions about the program?

How comfortable do you feel in contacting the other 37% (7) extremely comfortable; 42 (8) very comfortable16% (3)
teachers that you met at the workshop with question moderately comfortabjé&% (1) not comfortable

How sufficient was the information you learned to 32% (6) extremely sufficients3% (10) very sufficient 10% (2)

incorporate shad into yogurriculum? moderately sufficient; 5% (1) slightly sufficient
What aspects of the workshop were useful? Please |, Shad Dissectior TAK Shad Sharing Exoert
choose all that apply. History ~ Restoration —'>co'%" Building  Scents arng Experience
95% 95% 7% 7% 74% 95%
(18) (18) (19 (19 (14 (18)

Overall, how satisfied are you with the workshop?  84% (16 extreméy satisfied; 11% (Rvery satisfied 5% (1)
moderately satisfied

Egg Delivery and Larval Fish Release

We coordinated the arrival of the eggs and the release of the larval fish
the schools, hatchergrivers,and fisheriediologists. This involved

foremost the timing of the spawning of the American shad, but also tooE
into account school schedule&merican shad broodstock were collected ) :
from the Roanoke the week of March 30 and from the Neuse the week [ K s A BE (" X3,
April 6. Many people assisted with the delivery of the eggs and with thepnoto 5. The Expedition School

release of the larval fish and are mentioimethe acknowledgments Release at Gold Parkcon the Eno

,‘)..:_,‘_ . “
%9%?*
) >
waklilly 1 |

Classes were divided into three groups. Group 1 received their eggs
Monday, April 13, Group 2 received them on Mongdagril 20, and Group
3 received their eggs on Monday, April 27. In Group 1 there h&re
classes Of those,8 classeseleased larval fish on Thursdapril 16,

2015, 7 in the Neuse Basiand 1 in the Roanoke River Basin at Weldon
and 4released larval fish on Friday, Apfil,2015, 3 in the Neuse andit
the Roanoke River Basin at Weldfrable 3 Figure 2. Nine classes
(Group 2)received eggs on Mondakpril 20,2015 Of those 4 classes

_ 4 _ ] Photo 6. Bob Curry Wildlife Lecture
releasedarval fishon Trursday, April23,2015 4 released on FridayApril  demonstration for East Wake MS and
Wake Forest MS at Milburnie Dam
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24,2015 in the Neuse River Basiand one class lost all of their fisfihe remaining six class¢&roup

3) received their eggs on Monday, A@2if,2015. One of these classes released on Thursday, 3pril
2015andthe resteleased larval fish on Fridaylay 1, 2015in the Neuse River BasirOne class raised

a second tank of shad and fed them on brine shrimp. Those fry were rele&seldpnMay8, 2015
Classes releasing in to the Neuse River Besteivel approximately 8,000eggsfrom the Edenton
National Fish Hatcherf1,000 to each class, with the exception of one classroom which has two tanks
and received ,p00egg9. Two schoolgeceived eggs from WattgtateFish Hatcherydpproximately
1,000 egg®ach; 2,000 total

Table 3.Egg and Larval Release Timing and Release Site Information

Educator School Received Eggs  Released Eggs/Larva Release Site
Anne Howell Hertford County HS  4-13-2015 4-16-2015 Roanoke River at Weldon
Beth Selig Fuquay Varina MS 4-13-2015 4-16-2015 Neuse River (Smithfield)
Brian Reynolds Eg“e Early College 4 139015 4-17-2015 Roanoke River at Weldon
Cheryl Henry Cedar Creek MS 4-13-2015 4-17-2015 Neuse River, FallDam
Dorothy Holley Clayton HS 4-13-2015 4-16-2015 Neuse River (Smithfield)
. Neuse River (Cliffs of the
Jason Stehly Midway MS 4-13-2015 4-16-2015 Neuse State Park)
- Daniels IBMYP Neuse (Lassiter Mill Dam,
Kate Whittier Magnet MS 4-13-2015 4-16-2015 Crabtree Qeek)
Laine Staton Lakewood 4132015 4-17-2015 Neuse (West Point, Eno
Montessori MS River)
Matthew Lanner Fuquay Varina MS 4-13-2015 4-16-2015 Neuse River (Smithfield)
. . DanielsIBMYP Neuse (Lassiter Mill Dam.
Richard Kowaleski Magnet MS 4-13-2015 4-16-2015 Crabtree Geek)
Daniels IBMYP Neuse (Lassiter Mill Dam,
Sarah Lancaster Magnet MS 4-13-2015 4-16-2015 Crabtree Ceek)
Sonja Younger Woods Charter MS  4-13-2015 4-17-2015 gﬁ/ﬁf (West Point, Eno
Angie Archbold The Expedition 4-20-2015 4-232015 Neuse (Gold Park, Eno
School River)
Christina Edmiston ~ Upchurch ES 4-20-2015 4-232015 Neuse (Anderson Point,
Crabtree Creek)
ChristinaLivingstone  Brogden MS 4-20-2015 4242015 gﬁ/‘fr’)e (West Point, Eno
. North Duplin JR/SR Neuse River (Cliffs of the
Daniel Cates HS 4-20-2015 4-24-2015 Neuse State Park)
Jane Forde Broughton HS 4-20-2015 No survival No survival
Jennifer Howard Southern Vance HS ~ 4-20-2015 4-232015 Neuse (Anderson Point,

15
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Table 3. Egg and Larval Release Timing and Release Site Inform&mmmtinued

Educator School Received Eggs  Released Eggs/Larva Release Site
Central Park School Neuse River (Cliffs of the
Judy Compton for Children 4-20-2015 4232015 Neuse State Park)
Meg Millard The Expedition 4-20-2015 4232015 Neuse (Gold Park, Eno
School River)
. Neuse River
Shannon Hardy Exploris MS 4-20-2015 4-23-2015 (Milburnie Dam)
Courtney Millis Lakewood 4-27-2015 5-1-2015 Neuse River, Falls Dam
Montessori MS
Karen Curry East Wake MS 4212015 545015, 582015 INeuse River
(Milburnie Dam)
. . 4-27-2015 Neuse River (Flanners
Kelly Riley Tiller ES 5-1-2015 Beach)
Sarah “Kri Southlredell HS 4-27-2015 512015 EFV‘;?)G (West Point, Eno
Melissa Oakley Bunn HS 4-21-2015 4-30-2015 Neuse (AndersoRoint,
Crabtree Creek)
Michelle Amato Wake ForesMS 4272015 5.1-2015 Neuse River

(Milburnie Dam)

16



Figure2 . chool@nd release site locatigapproximate)
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Overall, the shad rearing and release was successfubiischools. Each classvasto receive
approximately 1,000 eggs; howeyeounts may differ as to what the school actually reported

receiving. A number of schools reported receiving unfertilized eggsew of the schools had

problems withsome water qualtissuesand one of those lostl of their larval fishand eggs

This year we added additional water quality measurements for alkalinity and hardness. Schools

that had low alkalinity were instructed to add 1 teaspoon of baking soda per 10 galloter of wa

with water changes as necessary. This procedure appeared to help with the low pH fluctuations

that some school experienced in previous yeBescent survivdior each tankanged fromas

low as0% upto 95% and averaged8% (Table 4) Twelvec | as s es av,érawe@gd < 50
> %1 and 9 averaged =275% survival to release.
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Table 4.Egg and Larval Survival and Release Numbers

Educator School No. Eggs No. Eggs/Larva Percent Survival
Received  Survived to Release (%)
Angie Archbold The Expedition School 1000 500 50
Anne Howell Hertford County HS 800 596 75
Beth Selig Fuquay Varina MS 2000 1800 90
Brian Reynolds Bertie Early College HS 1000 950 95
Cheryl Henry Cedar Creek MS 1000 892 89
Christina Edmiston Upchurch ES 1000 500 50
Christina Livingstone Brogden Middle School 1000 528 53
Courtney Millis Lakewood Montessori MS 1000 400 40
Daniel Cates North Duplin JR/SR HS 1500 250 17
Dorothy Holley Clayton HS 1000 900 90
Jane Forde Broughton HS 1000 0 0
Jason Stehly Midway MS 1000 300 30
Jennifer Howard Southern Vance HS 1000 695 70
Central Park School for
Judy Compton Children 1500 100 7
Karen Curry East Wake MS 2000 1650 83
Kate Whittier Daniels IBMYP Magnet MS 1000 850 85
Kelly Riley Tiller School 1000 62 6
Laine Staton Lakewood Montessori MS 1000 700 70
Matthew Lanner Fuquay Varina MS 2200 1503 68
Meg Millard The Expedition School 1000 420 42
Melissa Oakley Bunn HS 1900 1400 74
Michelle Amato Wake Forest MS 1000 850 75
RichardKowaleski Daniels IBMYP Magnet MS 1300 550 42
Sarah * Kr i s Southlredell HS 3000 1000 33
Sarah Lancaster Daniels IBMYP Magnet MS 1300 1144 88
Shannon Hardy Exploris MS 1350 1095 81
Sonja Younger Woods Charter MS 1000 500 50

The learning experience the students receivie rearing the
shad is quote “priceless” 38
are fascinated that they are working with actual life and that
what they are learning in school is actually applicabieside

of school We have received such great feedbai the
programfrom the teachers throughout the 2015 program yeg
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“The chemical testing helped

them understand words they had
heard before bu
meaningoehind ”

“The learning experience cannot

be replaced ypany simulation or
video."”

“The students have been inspire
by the classroom shad and seem
think more about how their action
i mpact the envi
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Additional Education

In addition tolearningconcepts related to the shad survicaltural and biological importance tife
species, its ecological connectionstnmunityassemblagesnd habitgtand the significance of
genetic integrity, we have made available additional educationwgit@stito enhance the program
All teachers responded to the program evaluation syivayle 5). This yearBob Curry (NCWRC,
ChiefInland Fisheries) conducted a local wildlife lecturer releasé€? classroors; East Wake
Middle School and Wake Forest Middle Schawotd we assisted a number of schools with basic
aguatic invertebrate samplidgring their releaseThis year we contiued with the shad mold
loaning program and expanded the fish dissection program, which are described in more detail

below.

American Shad Molds Fish Printing

This year wecontinued to make available two travel kits (4 American shad molds edfts$t) pfinting
(Gyotaku)suppliesfor the teachers to borrow and useheir classroomsEightteaches took advantage
of these available resources)d reported that the exercise enhanced the learning experience for their

students.

Fish Dissection

We coordinated withhie NC Chapter of the American Fisheries
Society Student subur(€hapter)at NCSUto conduct fish
anatomy/morphology and dissection lessohwelve student post
doc, and researchers from the Chaptdunteeredlisted in
acknowledgmentdp conduct these lessonkevin Hining
(NCWRC District Biologist) also volunteered to conduct one of t
lessons; however, the teacher got sick and they were unable to
reschedule Because of these volunteensd the generosity of fish
donations (over 25fish), we were able to facilitate the dissection
lecture for 18 classes (823 studentdje were fortunate that all
teachers that requested a dissection lecture at their school werg
to be accommodatedVe are very grateful to the Chapsard for
thefish donations, which led to the great success of this activity
All teacherghatwere able to participate this clasgeported that
the activity enhancethe learning experience for their students.

The fish dissectioms a highly appreciated component that we ha
added to the progranOne of the high school§6uth Iredell High
School) started an Ichthyology club because of this program an
fish dissection.

“| haves o me ki ds wh

bugs and squishy things. They
were skeptical about dissection.
However, during the actual lessor
many biologists were born. Kids
who didn’t want
dissection got fascinated by what
they saw and fo
referenced th experience many
times in the we
worki ng with shad

“|t was the highlight of the
student’ s year.

“Thedissection was
AWESOME! The kids loved it "

«Some of the kids said it was the

best day ever!!
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Curriculum Activitiesand Videos

This year we created@had Scent classroom exercise (developed from Sockeye Scents). Teachers
participated in the exercise at the worksh@po teaches reported that the exercise enhanced the
learning experience for their students and a few more reported that they wouliééddte do the
exercise, but ran out of time this ye&n.addition, ve put togethesupplementarynaterials for the
teachers to use smgmenthe learning process in the classroom anthe releaseThese have all been
uploaded to a shared dropbsite with the teachers. Materials inclutet are not limited tahe Shad
Scent exercise guide for stream sampling, the genetic exereisdmaterials provided by the teachers.

The genetic based exerciseWh o’ s y o Udevelgedn @0l 3 aid updated in 20)4vas

continued.Four teacher§3 high schools and 1 middle scho@ported usig this exercise. The 3 high

schools reportethatitwas* j ust right” as far as wunder sitamndabi
the middle schoaleported that it was somewhat complicatdavo additionaimiddle school teacher

reported not using the genetic exercise due to its compleXdgitional orline (Museum website)

curriculum activities are available for the teachers to use including\WeddActivities (6 reported as

usefu), GIS Watershed ActivityAreported as usefylWishes of Fishes Activityg(reported as usefyl
Non-Fiction Reading Activity 13 reported as usefyland Hand®n Activities for Studentslg reported

as usefyl Seven videos were created for the program previously and all teachers reporteat lesisy

some videos and many repeathat theywerevery useful.

20



Table 5. Additional EducatioBurvey Results

Question

Response variable

Fish Printing- enhance learning?

Fish Dissection-enhance learning?

Shad Scents enhance learning?

Genetic Exercise complexity or understanding

Food Web Activities- usefulness?

GIS Watershed Activity- usefulness?

Wishes of Fishes Activity usefulness?

Non-Fiction Reading Activity- usefulness?

Handson Activities— usefulness?

Video-Add the eggs-usefulness?

Video —Build the Tank—usefulness?

Video - Fish Passageusefulness?

Video— History — usefulness?

Video—- It is Time usefulness?

Video - Lifecycle — usefulness?

Video — Overview— usefulness?

8% (2) greatly enhanced113) enhanced] 1% (3) somewhat;
70% (19) did not use

48% (13) greatly enhanced;5% (4) enhanced; 36 (8)
did not use7% (2) notyet happened at time of survey

4% (1) greatly enhanced; 4% (1) enhanced; 92% (25)
did not use

11% (3) just right; 4% (1) somewhat complicated; {2ptoo
complicatred78% @1) did not use

37% (10) very useful11% (3) usefull1% (3) somewhat usefi
41% (112) did not use

15% (4) very useful4% (1) useful;7% (2) somewhatseful
74% (20) did not use

11% (3) very useful;11% (3) useful;78% (21) did not use

26% (7) very useful; 5% (4 useful;2% (7) somewhat useful
52% (14) did not use

44% (12) very usefull9% (5) useful; 4% (1) somewhat uset
33% (9) did not use

52% (19 very useful:30% (8) useful;18% (5) did not use

37% (10) very useful;7% (2) useful;19% (5) somewhat usefi
37% (10) did not use

63% (179 very useful; 5% (4) useful22% (6) did not use

85% (23) very usefuld% (1) useful 7% (2) somewhatseful;
4% (1)did not use

52% (1) very useful:30% (8) useful;7% (2) somewhat useft
11% (3) did not use

85% (23) very useful;8% (2) useful 8% (2) not use

63% (17 very useful;19% (5) useful;7% (2) somewhat usefi
11% (3) did not use
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Shad Trek — Secrets of the Swamp

Nineteachers, two APNEP personifehe an Americorpnember),
and 3 museum staff attended the shaditré015 On Thursday7
May 2015, the groupcanoed approximately and 3/4miles on
Gardner Creek and Upper Deadwater Creek, tributaries of the
RoanokeRiver. Camping took place &eaver Lodge and Beaw
Tail platform campsitesOn Friday, 8 May 201%he group
completed thapproximately 2 and 1/2 midownstreantanoe trip
to the Astoria Landing Access Area (NCWRQhe group then
participated in a tour conducted at the USFWS Edenton National 555 7 Teachers observing aquatic fauna
Hatchery. During the two day trip, the group learned adoatl and at platform

Neotropical migranbirds, aquatic invertebrategptiles,amphibians, fish, and plants in the Roanoke

River ecosystem Teachers responded very positively to the Tvith 100% of teachers indicating that

the workshop increased their knowledge of science, their understanding and appreciation of the natural
environment, and their comfort in the natural world. They also stated that they would use the workshop
in their teaching and wouldecommend the workshop to ottegtucators.

River Days — Geodome

The“RiverDayS component of the S
programthat began in 2014 continued this yeard was
primarily based around h e  Mu sagellimg; inflatable
immersion theater, theeodome Overthecourse f t h e
Days” weeedomeviditdd®schBols (all publicTitle 1
schools). In addition, the Geodome was also attendsthlfy
from Northeast Regional Schoafl Biotechnology and
Agriculture, a public charter school, Brad Davis, the Mayor of
Jamesuville, and a couple of other members of the community,
including Carol Shields, Director of Roanoke River Partnéw. the participating school22.25hours
of progaming(total) was providegdservinggradess through9 (totaling 6.6 people). Each clagsvith
the exception of the Weldo'@radersyotated througlthe followingactivities

Photo 8. Students at geodome

1. We Are the Riverideoin the Geodomeawith accompanying rivésank devedpment activity
2. Hooks and Laddersfish migration enactmefgameor The Incredible Journey- awater cycle
activity (which of these two activitiewere usedvas weather dependent)
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Program Outcomes

Student Impact

The Shad in the Classroom Prograrposes students to important science and math concepts including
those listed below.

N~ LNE

9

History, cultural and biologicalmportance, and life cycle of the American shad
connections to other

The shad’s
The significance of genetic integrity population studies
Scientific procedures for measuring, testing, collecting, and organizing data
Mathematics to estimate, calculate, and predict results
Charts, maps, and graphs to aid in using information
Information exchange among other classes irsti@ol and to parents and adults
The cklicate balance of nature and work toweodhservingor improving natural

resources

ecol ogical

. American shad restoration in rivers
10.Reporting and presentation techniques, both oral and written

This program provides a valuablepexiential learning opportunity for students in the classrt@h
houses the tan{direct involvement) and those indirectly involv@dg. collectingandrecording

water quality during their sciengeriod) S o0 me

t he

teachers

reporiteneatint hat it

wh o | &hers weneh9®2studentgirectly involved with théShad in the Classroom
Programthis yearand more that got to experience it indirectly.

Public Outreach

Il nf ormati on
program also receives a lot@dblicity by word-of-mouth from those who have participated in the
program previously (including teachers, students, and voluntegns)River Days- Geodome
componenteached16 peoplefrom April 13-17. This year nformation on thé&had in the
Classroom Pogramwas presented at tiNC Chapter of the American Fisheries Society Student
Subunit(NCSU)Meetingon January 13, 2015.

on

t he

Shad

n

t he

Classroom Progr a

Information on theéShad in the Classroonrdgram will be published in the North Carolina Chapter
American Fisheries@iety Summer Newsletter in 2018Ve will also be presenting information on
the program at thEnvironmentaEducators of North Carolin&nnual Conference in September

2015.
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Future Planning

On June 11, 2015 we had a meeting among partners. Representatives from the Museum, APNEP,

the NCWRC, and the USFWS were present. Among itepa<

discussed were strengths of the program and visions for
future. All partners agreed that thegram is highly
valued by their agencies and by the public and that we
should continue with the program for the foreseeable fut

The shad models for fish printing (Gyotaku) and the fish
dissection lecturewerevery well received and we plan to
cortinue them for next year. We walsocontinue tamake
additional curriculum activities available for-aklassroom
and atrelease useWe are considering ways to allow mors
teachers to experience the hatchery tour as many listed
a highlight.

Shad in the Classroom was very successful agaiyehis

USFWS — “It is important to engage
kids as anglers of tomorrow ... this is
one of the most effective ways | have
seen”.

NCWRC — Program is highly valued ...
“Even if they were no longer stocking
shad they would still provide the
broodstock for educational
purposes”.

APNEP — “the Program provides a
connection of the ocean to the
sounds to the rivers to Raleigh to kids
to parents to voters”.

Teachers and students providedipwe feedback oall aspects of the program including the

workshop,Trek, River Days- Geodomeand the overall programMostteachergarticipating in the

Shad in the Classroom Prograeportecthat they would like to comue with the program next

year. Two classrooms will not be returning, and one of those is due to the teacher moving out of the

countryand the other is due to the teacher retiriAg)

present, we havi3 new teachers on the wiaig list for the
program in2016 A few new activitiesvere implemented
this year and othersvereimproved which added to the
st udent ledrning exmerieack Wereceived
invaluableassistance frorpartners and volunteenglping
with the deliveries of eggs, attendance at releases, and
educational lectures. Working with this programa

positive experiencéor all involved

“|t is what science should be

about—actually carrying out an
experiment, collecting data,
analyzing data, applying concepts
you have learned to a real world
Il ssue.”
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